Objective: Mandibular defects are generally observed as composite defects which soft tissue defects are accompanied to bone defects. This situation may cause difficulties in choosing the surgical method during the reconstruction period. The purpose of this paper is to convey our clinical approach and results on composite mandibular defects. Methods: Eleven patients, presenting to our clinic between 2011 and 2015, were operated in a single session with the team of otorhinolaryngology, because of oromandibular cancer. Ten of the patients were male and one was woman. The age range was between 7 and 54 ages (Average age 35.5). Results: While mandibular resection was performed on all patients, skin resection was performed on six patients, mucosa resection was applied on eight patients; and floor of mouth resections on four patients. The occurring composite defects were reconstructed with free fibular flap or free anterolateral thigh flap. In postoperative period total flap loss was observed in one patient, an infection got developed in the flap donor area of one patient. In the long term, distant metastasis was observed in two patients and local relapse in one patient. Conclusion: In the repair of composite mandibular defects, fibula free flap can be considered as the first option with regard to its bone length, suitability for osteotomy and low donor area morbidity. However, in these cases, it is necessary to consider the patient's age, health condition, location and type of defect in the determination of the suitable reconstruction method.
Introduction
The mandible has a particular importance between the head and neck bones. It is a part of the temporomandibular joint and it forms a base for the masseter muscles to hold on. It plays an active role in the functions of chewing, speaking, swallowing, and breathing by providing the tongue to move easily in the oral cavity. It also provides lower-face projection and thus completes the aesthetic integrity of the face. For these functions to continue properly, it is essential to protect the mandibular integrity. The impairment of the mandibular integrity results in malocclusion, restriction in the mouth opening and movements, and projection loss in the lower face. Mandibular defects can develop secondary to oncological surgery, trauma, and osteoradionecrosis or it can be congenital. Defect can be bordered only with bone tissue or mucosa and/or skin loss can be observed with bone tissue. The purpose of the reconstruction of mandibular defects is to return the patients to their previous state functionally and esthetically. In this study, our long-term results in cases with composite mandibular defects and algorithmic approach to mandibular defects will be discussed.
Methods
Eleven patients who were admitted to our hospital between 2011 and 2015 with complaints of swelling in the face and non-healing wound in the mouth and in whom tumoral pathology was considered in the result of preoperative examination were operated in a single session by the otorhinolaryngology team. Data used in this study were obtained by the retrospective screening of patients' medical records. Written informed consent was received from all patients included in the study. While complaints in nine patients had just begun, one patient who underwent partial mandibulectomy and excision in the mouth floor for tumor visited our hospital due to recurrent lesion and one patient who previously underwent excision in the left zygoma and in the lower lip for squamous cell carcinoma sought a consultation for newly emerging ulcerated mass in the mouth floor. Ten patients were male and one was female, and the age range was between 7 and 54 years (mean, 35.5 years). The lesion was located on the left side in seven patients, on the right side in three, and in the midline in one patient. Pathologic examination revealed squamous cell carcinoma in seven patients, ameloblastoma in three, and desmoplastic fibroma in one. After tumoral resection, according to the Jewel classification system, the HC segment+mucosa+floor of the mouth was observed in one patient; H segment+skin in one; H segment+mucosa together with the skin in patient; H segment+mucosa and skin and oral cavity defect in one; L segment+mucosa+floor of the mouth in two; L segment+mucosa in two; L segment+skin in two; and nearly the whole mandible, except for the condyles, and accompanying mucosa and skin loss in one. The length of the bone defect after mandibular resection ranged from 4 to 13 cm (mean, 8.6 cm). The length of skin defects accompanying the bone defect ranged from 4 to 18 cm (mean, 11.1 cm), and the defect width ranged from 3 cm to 13 cm (mean, 5.5 cm). After mandibular resection, the bone defect length ranged from 4 to 13 cm (mean, 8.6 cm). The defects observed on the mouth floor ranged from 4 cm to 12 cm (mean, 7.1 cm) in length and from 3 cm to 6 cm (mean, 3.5 cm) in width. Intraoral mucosal defects ranged from 4 cm to 8 cm in length (mean, 6 cm) and from 3 cm to 4 cm (mean, 3.5 cm) in width (Table 1) .
Results
In all patients, the tumoral lesion was radically excised by the otolaryngology team. Unilateral neck dissection was performed in seven patients and bilateral neck dissection in two. While the bone defect was repaired with free fibula in eight patients, the reconstruction plaque was used to repair the bone defect in three. Condyle prosthesis was used to repair the defect in four patients with condylar defects. All free fibula flaps that were prepared were adapted to the defect area with the reconstruction plaque. The skin island of the free fibula flap was used to repair the skin defect in three of six patients with skin defects, and anterolateral thigh flap was used in the other three patients. The skin island of free fibula flap was used for repairing the defect in five patients with mucosal defects accompanying the bone defect, and free anterolateral thigh flap was used in three patients. The skin island of the free fibula flap was used to close the mouth floor defect in two of four patients with bone and mouth floor defects, and free anterolateral thigh flap was used in the other two patients. For anastomosis, a suitable branch of the superior thyroid artery and the internal jugular vein were used in ten patients and the facial artery and concomitant vein were used in one. Primary closure was performed in the flap donor site of the three patients with free anterolateral thigh flap. The free fibula flap donor site was closed with split thickness skin graft in five patients, and primary closure was performed in three. At the donor site of a patient in whom free fibula flap was applied, an infection developed during the early postoperative period, and after an appropriate treatment and VAC dressing, the donor site was closed with split thickness skin graft. One of the patients who underwent free anterolateral thigh flap reconstruction had total flap loss during the postoperative period, and then the defect of this patient was closed with pedicle pectoralis major flap. After the wound healing was completed in the patients, none of the controls had difficulty in speaking and swallowing and these functions were sufficient. In the sixth month of postoperative follow-up, squamous cell carcinoma recurred in the mouth floor of a patient. After the area of recurrence was re-excised, it was primarily closed with local tissues. In the 24 th month of the postoperative follow-up, one patient died due to pleural metastasis. In the 33 rd month of the postoperative follow-up, one patient died due to lung metastasis. 
Case 1
A 54-year-old patient was admitted to our clinic due to a nonhealing wound and a bad smelling flow on the mouth floor. An ulcero-vegetant mass adhered to the lingual mucosa of the alve- olar arcus on the right front side of the mouth, and a submandibular palpable lymph node was detected ( Figure 1a ). Biopsy performed on the mass taken from the mouth floor revealed squamous cell cancer. The mandibular corpus was surgically resected by the otolaryngology team, and modified radical dissection was performed on the right side and selective neck dissection was performed on the left side (Figure 1b) . The resulting 12-cm bone and 8 × 3-cm mucosa defects were reconstructed with free osteocutaneous fibula flap (Figure 1c) . No complications were observed during the postoperative period. A smooth recovery was achieved, and no recurrence was observed during the 27-month postoperative follow-up (Figure 1d ).
Case 2
A 30-year-old male patient consulted our clinic due to swelling on the left half of the face. A mass showing expansive growth was detected in the left mandibular angulus ( Figure  2a ). After preoperative radiological examination, the patient was taken up for surgery, and the otorhinolaryngology team performed a partial mandibulectomy, which included the mucosal tissue (Figure 2b ). The resulting 8-cm bone and 4 × 10-cm mucosa defects were reconstructed with the prepared free osteocutaneous fibula flap (Figure 2c) . A smooth recovery was achieved during the postoperative period. No recurrence was observed during the 13-month postoperative follow-up (Figure 2d ).
Case 3
A 27-year-old male patient who was operated on due to squamous cell carcinoma in the left malar region and lower lip 14 years ago consulted our polyclinic with a bad smelling ulcerovegetant mass on the left half of the face (Figure 3a) . The patient was scheduled for surgery. Free anterolateral thigh flap planning and execution were performed on the left thigh to close the defects that would occur (Figure 3b ). During the surgery, the otolaryngology team excised the mass infiltrating the mandibular corpus, including the mucosa and the skin (Figure 3c ). Left selective neck dissection was performed on the patient. While the resulting 13-cm hemimandibular bone defect was reconstructed with reconstruction plaque and condylar prosthesis, the 8 × 6-cm defect on the skin and the 4 × 4-cm mucosal defect were covered with the prepared free anterolateral thigh flap. While a smooth recovery was observed during the postoperative period (Figure 3d ), lesions consistent with recurrence were detected in the mouth floor and in the retromolar trigone region in the third month. These lesions were excised and the resulting defects were primarily closed using local tissues. After the second surgery, no recurrence was observed during the 16-month follow-up.
Discussion
In mandibular bone defects, there are two types of reconstruction methods, namely avascular and vascular. The localization of bone defect, the extent of defect in the adjacent tissues, and the length of the defect site are taken into consideration while determining the method to be applied.
Nonvascular bone grafts can be used in mandibular defects with a length of <5 cm. To use this method, soft tissue vascularity should be intact (1, 2). The complication rate is higher in mandibular reconstruction with nonvascular bone graft and bone healing is worse compared with those in patients in whom vascular restoration is performed (3, 4) . In our clinic, mandibular repair with bone graft is performed on patients in whom the defect is limited to the bone tissue; in whom the defect length is <3 cm; who have not received radiotherapy, undergone trauma, etc., which may destroy the soft tissue blood supply; and who will not receive radiotherapy treatment during the postoperative period.
Another nonvascular repair method is the repair with reconstruction plaques and screws, in which complication rates have been reported to vary between 7% and 69% (5, 6). Because the burden on the lateral side of the mandible is less in repair with reconstruction plaque and screw, this method is more suitable for lateral segment defects. Because complications such as plaque exposition, fractures, and orocutaneous fistulas can occur in the long term, elderly patients who are unable to endure long surgical procedures and have more comorbidities and only have a bone tissue defect are suitable for repair with this method.
The development and widespread use of microvascular surgery have reduced the use of nonvascular techniques, and mandibular reconstruction with vascularized techniques has become more popular. Fibula, iliac wing, scapula, and radial forearm flaps are frequently used in vascularized mandibular repairs.
The scapular flap can be elevated together with the bone and the soft tissue to a large extent. It can also be designed and prepared in the form of a chimeric flap containing multiple skin islands (7) . Therefore, it is a suitable choice for patients with large soft tissue defects or for those with full-thickness defects. The bone length it provides is approximately 14 cm (8). It can be prepared in two segments and provided with blood through separate arteries with a single osteotomy. However, it is not suitable for central mandibular defects that require bone shaping with osteotomy. Because of the need for repositioning during surgery, it is also not suitable for two-team work (9) . Although the reduced joint range of motion and difficulty in lifting heavy objects were the most important donor site morbidities (10), it was reported in the study conducted by Coleman (11) that pain, movement restriction, and loss of strength were moderately graded by most patients and that these did not lead to any limitation in everyday life.
The iliac flap should be considered as the first choice in the repair of hemimandibular defects because it is anatomically similar to the hemimandible (12) . With the iliac flap, bone tissue can be included in the flap in large sizes and at a height equal to the mandible. The fact that bone tissue height corresponds to the natural mandibular height facilitates the application of osteointegrated implants, provides support for the lower lip, and provides a better oral competence (9, 13). Osteotomy cannot be performed because of the lack of segmental blood supply (8) . The flap has a short pedicle and a stationary skin island, which make it difficult to repair complex defects with mucosa and skin involvement. High donor site morbidity observed, such as abdominal hernia, and other morbidities, such as walking difficulty and postoperative pain, also limit the use of this flap (14, 15) . Radial forearm osteocutaneous flap allows the repair of uneven three-dimensional soft tissue defects accompanying the mandibular bone defect. It can be elevated with a large, soft, and thin skin island that can be shaped. Long vascular pedicle and facility for two-team work are the other advantages. It is suitable rather for the reconstruction of intraoral defects. Because the radial bone that can be elevated is thin and monocortical, it is not suitable for shaping with osteotomy and for dental implants (16) . Fractures in the radial bones were reported in patients in whom this flap was used; to prevent this, it is recommended that the flap should be elevated to not >30% of the radial bone diameter, the radial bone should be fixed with the plaque, or one of the bone graft applications should be performed (16) (17) (18) (19) (20) .
Fibula flap provides bicortical bone tissue of up to 30 cm and can be used alone for total mandibular reconstruction (21) . It is suitable for shaping with multiple osteotomies because of its segmental blood supply. In patients in whom anastomosis is required on the contralateral side, the length of pedicle is usually sufficient and vein graft applications are not needed. Soleus or hallucis longus muscle may be included in the flap (22, 23) . It can be prepared as a chimeric flap and used for the repair of small diameter, full-layer composite mandibular defects (22) . It has a low donor site morbidity (24, 25) . Because the bone height is less than the natural mandibular height, for the implantation of the osteointegrated implant, the flap should be insetted close to the upper border of the mandible, should be insetted as double barrel, or its height should be extended with distraction osteogenesis (26) (27) (28) . Although the height is insufficient in dental implant applications, it is the first choice in patients with edentulous mandibles because the mandibular height is equal to the flap height (29) . There are two major disadvantages related to the skin island; its insufficient ability to freely move and its being thin. Therefore, it is not an option for the repair of large soft tissue defects with dead space. In our series, eight patients had mandibular bone defects with an average length of 8.6 cm and accompanying soft tissue defects in various sizes. The defect length was over 3 cm in all patients. Most of the eight patients were in the middle or young age group (eight patients; mean age, 30.1 years). Considering the advantages and low donor site morbidity, free fibula flaps were the first choice in these patients.
Three patients in our series had a very large soft tissue defect accompanying the bone defect. The oldest of these patients was aged 77 years. This patient had a large tumoral lesion involving the skin, mouth floor, and mucosa in addition to the left half of the mandible. Another patient previously underwent a mandibular resection and was admitted to our clinic due to recurrence even after two chemotherapy cycles. The third patient previously underwent excision due to squamous cell carcinoma in the left zygoma and in the lower lip. This patient visited us due to a newly emerging squamous cell carcinoma in the mandible. Because of little chance of cure and a high possibility of recurrence, the bone defect of these three patients was repaired with a reconstruction plaque and the large soft tissue defect was repaired with free anterolateral thigh flap, and the plaque was closed with a thick and reliable soft tissue cover. Thus, it was aimed to increase the quality of life of the patients, to decrease the surgery time, and to minimize complications related to the prolonged surgery time. Apart from our approach, the use of different free flaps has been reported for bone and soft tissue repair in these cases.
Conclusion
As a result, the use of vascularized repair methods is often required for mandibular reconstruction. The vascularized osteocutaneous fibula flap should be considered as the first choice in terms of the fact that it is easy to be shaped, provides bone tissue of up to 30 cm, and has a very low donor site morbidity than the other free flap options.
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